Swapping of functional domains in voltage-gated K+ channels.
Functionally significant properties of domains in the amino acid sequence of potassium (K+) channel-forming proteins have been investigated by constructing chimeric K+ channels. The N-terminal domain of ShA2 channels was responsible for the fast inactivation (IKA) and also determined a shift in the threshold of activation whereas the membrane domain determined the timecourse of slow inactivation. The binding site for dendrotoxin (DTX), but not for mast cell degranulating peptide (MCDP), is completely located on the loop between the membrane spanning segments S5 and S6 in RCK1 channels. A certain part of this region which has recently been designated as a narrow part of the pore was found to be not responsible for the differences in the single-channel current amplitude between RCK4 and RCK2 K+ channels. Interchange of the C-terminal domain did not influence activation or inactivation of the channels.